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A new branch of the self -sustained 
turbulence and the associated new hysteresis 
were discovered in the regime of high pressure 
gradient [1]. The H to M-branch transition are 
the candidate for the violent dynamics in 
plasmas such as giant ELM [2]. 
Threshold criterion of H-M transition was 
obtained on the s-a.diagram. In the high shear 
region, the boundary is approximately given as 
a-s I 2. ( 1) 
Avalanche and Fast Radial Propagation 
due to the transition can be induced. If the large 
heat flux is induced near the region r = reb• then 
the pressure gradient at the outside and inside 
are forced to increase. As a result of this 
increment of gradient, the critical condition 
Eq.(1) can be satisfied both at the inside and 
outside. An avalanche occurs and a large burst 
as an ELM is induced. The avalanche speed is 
estimated as 
(2) 
where Q~ and r~ are the correlation length and 
growth time of turbulence, respectively. If the 
avalanche process takes place in the region of 
rp< r <rch• the time scale the avalanche is given 
by r AVA= ( rch-r p) r~/ Q~. (The radius rp 
indicates where the avalanche stops.) If we 
compare it with the diffusion time in the L-
170 
phase, i.e., rJirr = ( r ch- r ~ 2 I X; , we have 
A -3/4 
rAvA _;a( 1 + 0~ )1/4 8 (mi M2) s f~ff - s 1 ( rch-rp) me 
howing the very fast time scale of the 
propagation of the avalanche. 
Period of ElMs is derived. As was given 
in [ 1], the burst occurs if the heat flux across the 
plasma surface, Pout. exceeds the threshold 
value PthG-ELM, 
After theM-to H-mode transition, the plasma 
pressure gradient increases with the original 
L(H) mode transport time, 'tH, and reaches acH 
again. The period of the ELMs is governed by 
the time for the value of a. to reach a.~(L), 'tH. 
The ELM frequency vELM is estimated as 
VELM,..., 1/'tH. An analytic estimate of VELM is 
given by balancing the input and loss energies as 
p <U 2 ( \ 2( H M) B 2 
-- = 41t a a - r p) a. - a. -- for 
V HM c 1 2j.loq2 
Pout>> Pg- ELM. If the coefficient 
q- 2B 2a(a- rv) 2( a.:- a.~) is a weak function of 
P oub the dependence is simplified as 
VEl.M oc:: pout (4) 
for Pout>> P~- ElM. The ELM frequency 
vanishes asP cu- P~-HM approaches to zero. 
These results on the transition, avalanche and 
periods explain several key features of the giant 
ELMs. The prediction Eq.( 1) shows agreement 
with observations. This model provides a basis 
for the further development of the understanding 
of ELMs. 
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